A residue in the S2 subsite controls substrate selectivity of matrix metalloproteinase-2 and matrix metalloproteinase-9.
Matrix metalloproteinase (MMP)-2 and MMP-9 are closely related metalloproteinases that are implicated in angiogenesis. The two proteins have a similar domain structure and highly homologous catalytic domains, making them an excellent comparative model for understanding the structural basis of substrate recognition by the MMP family. Although the two MMPs exhibit some overlap in substrate recognition, our recent work showed that MMP-2 can cleave a set of peptide substrates that are only poorly recognized by MMP-9 (Chen, E. I., Kridel, S. J., Howard, E. W., Li, W., Godzik, A., and Smith, J. W. (2002) J. Biol. Chem. 277, 4485-4491). Mutations at the P(2) position of these peptide substrates dramatically reduced their selectivity for MMP-2. Inspection of the corresponding S(2) pocket of the substrate-binding cleft of the protease reveals that MMP-9 contains an Asp, whereas MMP-2 contains Glu. Here, we test the hypothesis that this conservative substitution has a role in substrate selectivity. Mutation of Glu(412) in MMP-2 to Asp significantly reduced the hydrolysis of selective substrates, with only a minor effect on hydrolysis of non-selective substrates. The predominant effect of the mutation is at the level of k(cat), or turnover rate, with reductions reaching as high as 37-fold. The residues that occupy this position in other MMPs are highly variable, providing a potential structural basis for substrate recognition across the MMP family.